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The voltage of each arc in these furnaces will be about 45 or 55, and the arc will be quite short, the carbons being kept just clear of the slag.
Voltage of Resistance Furnaces.—Resistance furnaces have usually a lower voltage than arc furnaces of the same size. The Heroult ore smelting furnace, Fig. 78, is of the resistance type, as no arc is formed; the current flowing between the movable electrode C, and the carbon lining at the bottom of the furnace, through the solid and liquid materials in the smelting zone. The electrical resistance of these materials causes the energy of the current to be converted into heat and largely determines the voltage of the furnace; the voltage being higher for a given current, if the contents of the furnace have a higher electrical resistance. In the experiments with this furnace, only 36 volts were required to maintain an alternating current of 5,000 amperes.1
The Keller ore smelting furnace, Fig. 79, is equivalent to two Heroult furnaces, with a connecting passage between the crucibles of the two furnaces. This passage serves as a reservoir for the molten slag and iron, and also serves to connect electrically the molten metal at the bottom of each furnace: an alternative passage for the current, in case the reservoir were emptied at any time, is provided through the carbon plugs BE, B^E1, and copper connector EE1. Electrically, the two furnaces are arranged in series, the current being supplied through the two movable electrodes DA, D1A{, and passing in series through the two smelting zones, AB, A*Bl; and the voltage is in consequence twice as great as in a single furnace of the Heroult type. In the experiments made by Dr. Haanel at Livet,2 the double shaft furnace, Nos. n and 12, took a current of 11,000 amperes at 59 volts, and the double furnace, Nos. i and 2, took 7,250 amperes at 55.3 volts.
For a given size and shape of furnace, and for a constant distance between the electrodes and the molten iron in the bottom of the furnace, the voltage of the furnace will increase with the current that is passed through it. The voltage will increase less rapidly than the current, however, because at the higher temperatures produced by the increased current, the electrical resistance of the' furnace contents will be less than it was with the smaller current, and so the ratio of voltage to current will be reduced. If the cross-section of the furnace were increased, so that the current density
1 Dr. Haanel, Report on Experiments at Sault Ste. Marie, 1907, p. 52:
2 Dr. Haanel, European Report, 1904, p. 36. proportionately reduced, and would agree more nearly with the other figures for this class of furnace.
